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, The Institute, for Research-on Educational Finance, and Governance is

a Research and tevelopment tenter of the National Institute of Education
(Nig) and is authAized.and funded under authotity of Section 405 of the
.General Education Provisions Oct as amended.by Section'03 of'the Educd-
tion Amendments of 1976 (P.L. 94-482). The Institut4 IS administered

through the School of Edlication at St4nford Unifrersity and is iodated in

the Cehter4for Educational Research at Stanford (CERAS).
& ,

-'

The 4search activity of the Institute is divided idid the following
gratc-ateasl---fixtitnceand.EcOmics; Uiw; -Orgahliatioiii; and

addition, there are a number of other projects and programs
in. the giftenCe4and gover6ance area that "are sponsored by private foundh
tions tad goverMment agencies which ate outside of the special R&D Center

relationship withNIE.

.1

.

,

4141. C, a

. 4.
I

,

lit l

- I

V

"
/

/
-

a,

4r,

ii

3

44,

A

V

.

fr

.
'An

-b:



4.
4

.
-

. . ..,

, r

6

21,/
;

'

Abstract

, r-.
Over tile/last 15 years, the federal government and many States /lave

established, Variety of categOrica/ funding programs 4o serve the various

non-Englis speaking, and handicapped). 'There has been little, if any, co-,ill
special ne' populations among school,aged childien (e.g., disidyentaged,

ordination at the federal .andstate.levels witkregard to servic4 delivery
or funding of these various programp. Conprrent to the ,development or
these categorical programsosthere has been-an independent mowement to ee-

. . . .

foraschOol finance. .
_ .- . .

RS

,1For-laft-purpose of improving -the equitY of school finance systems and

increasing the efficiency with which educational funds are distributed and
services delivered, a more appropriate-strategy would* be to consider the
development of categorical.programs'and the reform. of schoa finance sys--
tems'within the context of a common conceptual fraltework. It is the pur-
pose of this paper to offer such a common framewpOefhat could provide the
basis for funding educatio4al,services and to demonstrate how that frame-
work might be applied specifiLlly to the, funding of special education ser-
vices. We are proposing axost-based-funding approach that providei equal
access to educational resources across local districts serving similar stu-
denepopulations and also provides for'systemitic 'differences in access to
resources to districts serving students with specified differences in pro-

s graploatic needs.4 .
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Introduction

Over the last 15 years, the federal government and kaay ?tares have
/,

eStablished a variety Of.categorical funding programs to serve the variouff
1c

special need"(e.g., disadvantaged, non-English...speaking, andjandicapped)

populations among school-aged children. Each of these. categorical pro-

grams has generated its awn state and federal level bureaucracies inorder

to provide themechanisms for funding and service delivery to local.. educa-44
-

tional agencies. There has been little, if any, coordination at the fed-

eral and state levels with regard to service delivery or funding of, these

-various programs.

Concurrent to the development of these categorical programs, there has

been a grow!,5.g,mdvement to reform state school finance systems. Efforts in., be..
- A

the courts and the legislatures have focused on reducing or eliMidating the'

effecits of variations in local property. wealth on the patterns oelocal

spAmdini for education., Mote recently there has also been attention de-

. /1

voted to determining ways of adjusting state aid distributions for differ-

Ances in Late purchasinu)ower.of local educational dollars due to differ-

',

ences in the prices of school resources across local school districts.

Despite the fact that the devel8pment of categorical programs and the

school finance reform movement have occurred concurrently, each has de-

'

veloped indepenilently of the other.

For the purpose of improving the equity of school .finance systems and

increasing the efficiency with which educational funds are distributed and

services delivered, a more apkopaate strategy would be, to ca-Sider the

development of categorical programs and the reform of school finance sy#,--,\

tens within the context of a common conceptual framework. 'It is the

5
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A

pUrpose.of this paper to okfer such a common framework that could provide
.

the basis for fUnding educational services and to demonstiate how that

femewotk might be applied specificagely to the funding of special education

services. We are proposing a cost-based funding approach that provides

equal acc0ss to educational resources across local distgicts serving similar

student pop2lations and also provides for systematic differences in access

to resources to districts serving students with specified differencet-in /

- programmatic needs. That is, the model we propose addresses differences in
1.

educational casts arising out of both differences in pupil needs and differ-
R

a 7?
endes in the price paid for educational resources.

The first, two sections of this paper set The stage "for analysis

.bi revieAin.kstate categorical funding. mechani and the previous liters-

ture on need-based cost adjustments in edu Lion. Section III/provides a

conceptual framework for addressing prog ammatic Cost differences, while

Section /V presents an empirical application of the model to special edu-
.

r
cation funding. Section V offers some policy Implications and concluding

7reilaarks. .

It should be emphasized at this point that conceptual framework pro-
.

po3ed far funding educational programs is not limited to special education.

It cans readily be generalized to all. types of educadonal programs and could

I 0

be developed into a.compre hensive educational funding system.
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I. A REVIEW OF STATE PROGRAMS FOR NEE4BASED COST ADJUSTMENT

Five basic types of programs that employ need-based costadhustments

are found across the states:
,' 4 Specialeeddcations-programs for handicapped and gifted students.

Compensatory education programs for educationally disadvantaged
students. "-

!

Ailingual educationprograms for non- or limited-English-speaking
students.

Vocational educations-programs for training. students for effiploymedi.

Grade level differentials:-diffprent funding levels for different
grades of otherwise regular studlits.

These programs focua on specified categories of students and funding

is.usually separate from funds for regular school programs. .Their charac-

teristics include the followdng: they serve a specific, limited population

whose educational needs are felt to be different from the regular school

Population; the delivery systems (ip terms of the types, organization, and

mix of resources) used to provide these services vary from the reg ular

school programs; because of their differing characteristics, these pro-
.

grams generally cost more than the regular school program due to the spe-
.

cial resources employ'd and/or due to the smaller classsizes; and pi com-
e,

pensate for these IegttimaSe cost differences funds are earmarked spec

cifically for these programs through various categoiital funding arrtnge-
. . 6

meats. The differing technologies for these programs arise out of differ-

ing programmatic needs of certain students. Since the compositign of such

programmatic needs of pupils is beyond district control, funAing adjust-
-

f
meats are required to account for these programmatic cosi. differences.

4
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A variety of different Categorical funding approaches are used by

estates to provide the programmatic cost adjustments (see Thomas, 1972, and

Bernstein, et al. 1976). These'include:

' Pupil weighting.. The funding amount is based on a multiple of
the regular per pupil funding amount. The weights vary by type
of program or type of pupil (`e.g., compensatory education, edu-
cable mentally retarded, visually haddicapped, don-English speaking.

2. Flat grants. These are fixed per pupil funding amounts provided
for specific categories of students. The categories may be broad
(e.g., handicapped, Title I, low achievers) or narrotz (e.g., edu
cable mentally retarded, trainable mentally retarded).

3. Waits. The funding base is a defined teacher unit or unit of in-
struction where specified numbers of 'students define the unit.
Funding is to toyer all or a portion of the costs of the unit
(e.g., teacher salary, aide salary, benefits, instructional mate -
rials, and equipment, maintenance and operation). The costs may
be either standardized or actual.

4. Personnel., In thieepproach, direct funding is provided for spe-
cial kinds ofapprowed personnel associated with the Categorical
programa. By funding only personnel, this approach is a specific
case of the more general unit funding approach.

5. Excess costs. The excess costs are those which are above and ben
'yoad the costs of educating regular students. This 'funding ap-

proaCh provides a reimburiement for, all or a portion of these
costs.

6. Percentage.. With this approach, a specified percentage of pro-
slim costs are reimbursed. The percentage may vary by typq. of
program and the cost base may be last yeatfTh current, or pro-
jected expenditures.

7. Approved programs. The costs of approved programs for special
populations are reimbursed in full or in part under this approach.
In operation, this method requires the submission and review of a
program application specifying the expenditures for reimburse-

In each case, the/for:aisles provide additional firs to districts be-
,

cause oftthe greater educational needs of students in the categorical pro-
^.

grams. To matclihthe funding levels with the necessary cost increases due

to these programs, it is necessary to identify the composition of the

8
Or
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a

progiams in terms of the resources that go"into them.. Thans, the cost of
.

each program is determined by the selection, quantities, arrangements, and
wit

prices of t various -resources which it utilizes. .Therefoie, to calculate

the costs of the categorical programs and consequently the cost adjustment

for programmatic need,, it is necessary to specify, the resources that &pm-
.

prise the programs. This can be dqn explicitly by program (as in the, unit

formula approach), in aggregate for a total program (often the case with

excess costs), or implicitly (as in pupil weightilig where an outside cal-
.

culation based on needs, resources, And prices is used to arrive at the

-1
weights). In any case, the estimation of.the costs of meeting the educational

heeds of students in these programs is done through the specification of the

input resource configurations of the programs.
-

Note, however, that these approaches do not include cost adjustments

for varationt across local districts in the supply prices of school resources.

(Supply price means adjusted for differTes in resource characteristics.)

For a thorough correction, it may be necessary to combine the'programmatic

and resource price adjustments for these programs. The programmatic adjust-

ments will account for the effects of student characteristics that are beyond

district control, while the resource price, adjustments will do the same

for the prices of the various resources usecrin ithe programs.

In general,.a fundamental problem in establishing programmatic Cost

adjustments is determining the basic level of services to be provided or

the appropriate outcomes of the special programs. For example, it is

especially difficult to determine objectively or scientificglly just what

a handicapped pupil "needs" to attain.a level of educational quality com-
.1m

parable to that_of regular students. We could set a standard of attaining

-.J
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the average reading level.of regular students and evaluate the costs of

reaching this goal for a physicallycdisabled student. But such a goal may

be unreasonable, perhaps impossible-for a mentally handicapped student.

What is the appropriate set of services for the latter student in the read-
(

ing area, if programmatic funding wefe to be his specific? Moreover, even

comparability of-educatio6alquality" between the regular and physically
.

r

disabled student qtickly loses its meaning when one considers the other

than intellectual dimensions to the preparation of the two kinds of stu-

dents for their respective places in the labor force or other aspects of

life. Studies that have attempted to address/some of these issues in de-
.

termining appropriatd cost adjustments for funding these programs are re-

viewed in Section II.

861 Of
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II. A REVIEW OF PREVIOUS LITERATURE ON COST DIFFERENCES

The empirical studies of the costs of categorical programs tend to be

of three types: an examination of the average per pupil expenditure pat-
.

terns (cost per student); determination of supplemental, replacement, and

common costsiof the program; and the specification and costing out of the,

`components that make up the program (resource-cost model) (Hartman, 1979,

Chapter IV).

I t

.

The cost per student approach has taken several different forms. First,

the average dollar cost per student has been calculated by simply (a) summing

over all the costs directly associated with programs for a particular type

of student and thoie indirect costs that may be allocated to the programs

and (b) dividing the total progtam costs by the number of students in-

volved. An example of this approach is found in a study by Kakalik, et

al., (1973) in which the average repor,ted costs by category of handicapped

student were determined. While.providing summary per pupil expenditure''

data,, this approach has serious limitatic4ils-,ojn the use of the results for

analytical ok funding purposes. The average cost by type of student masks

a significant variation among individual student costs; in fact, another

recent study of special education has shown that there is less variation

in the cosi-per-student by the type of delivery system (e.g., special

class, resourLe_roam,.itinerant instruction) than by type of handicapped

student (Hartman, 1980b). The use of the av rage cost figure also obscures

the cost differences due to educational need The differences in .selection,

quantity, and organizationsof resources that cause the programmatic cost

41
differences are not specified and their effects are unknown.



Another, and

approach has beed

perhaps most prevalent,

.

rm of the cost-per-student

i4S" for categorical,andthe development of-"cost fa

grade level programs. The general procedures in he cost factor approach

0

were used in the special education comp9nent of the ational Education,

Finance Project (NEFP) by'Rdssmiller, et al. (1970),. 1968-69. A cost

factor, which is the ratio of the cost per, student of a ecial education

program to the cost per student of the regular education pr am, was

calculated for each special education program. A ratio greite than one

indicated the degree to which the estimated total cost of a spec edu-
I !

cation program was greater than that of the regular education program.

The overall cost index averaged about 2.0 for all special educatiOn stu- /,

dents, but there ware wide variations among categories within a single'

district and among distriCts with similar categories.'

r
The cost, factor approach, however, presents a numbei of 'problems for

cost analysis and funding applications. RossmiIler has noted some of the

primary limitations to using these "cost factors.".

#

cost index generally is expressed as either statewide average"
or a bedi4d...-.Provision mush be made...to deal

i
adequately with

the fiscal needs of individual. districts which deviate from the .

state.. average for good and sufficient reapons....They reflect

only. what is currently beiag done, not who; could, be done (or
ahould be done) in the way of educational programming for spe-
cific pupils...:Cost indices show the relative cost Rf educating_
pupils in special programs comphred with the cost of educating
pupils in regular programs....It is possible that a,given special
education program could be offered to an,equal number of students,
could provide the same educational services, and could 'cost the
same amok; per pupil in two school districts but the 'cost in- .

dexes in the two di%striCts could differi because of, differences in
.the cost of the regular program in each distr$ct....A cost index
whichlumps,together all programs for educating a particular cate-
gory of handicapped Children withodt regard to 4he nay in which
educational-services.are delivered to such childred will 6d1A, a
great deal of cost i,ariation within theseprograms....Fidally..4
for a variety 9f reasons, costs will, vary- between districts fpr

-Le
412
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'identical programs".ti& cost of transporting pupils in
special programs,...pupil/teacher ratio,...difference .n salaries

a

olved in t

and in the..6st of educational,supplies and materials ...and these
. differences will be reflected in host and in

1,

- cost indices (RossiailIer, 1974, p. 14).
..-'4 ',4,C' - ,

Subsequent to the original NEFP,.study, there have beim malty individual..
P.. . 1 . . '

. state studies cdniuixtdd.using the "cost fIcior'methodoIog; these have iii-s
/

. .. s , .1.
.it 1. - .

.. - , .. ..

cluded studies in Delaware 'Florida Idaho, Illinoii Indiana Kentucky,
.

N.
11. 11. 11 11 i

,v. ,
0

-,..''. Mississippi, South Dakota, and,Telcas (respectively, Roismiller and Mral..,
4..

. .

1973; National Educationy.Financd Project, 19i3tAhas1.1.97e/fSoren n
. . .1/4 , .

, 19734 Jonesorand Wilkerson, 1972; National EducatiOn Finance Project, 1974;.

. GOvernor's Seff6O1 Finance Study Group, 1973; National Education Spence ,

. .

'..
, i, :-

"or

Project, 1973; BUsgelle, 19737. Addit Pally, cost, Studilis using/

proach have been reported by Bentley (1970), Snell (1973),. McClure, et al

317

,(1975), and Clemmons (1974), These studies followed the specific cost

}factor methodology developed'bythe study and they generally found
,

index of approximately 2.0 with.muchthe same results -;-and overall

a,

vatietion
,
among districts and among categories.

A second nethodoldir,thst.can be, used to recognize the costs of pro-

Apgraatic needs of categorical programs focuses on specifying the supPle-
:

"tette', replacement, and comaon colts for the ovdrall programs. The ana-

f
lytitalJemphasis,is on ippecifying which activities

and appropriate for each classification and making
/

ments.to the regular and Llregorical .program costs

(Mariiner, ;977).

SdppldmentaI services an d costs are those, that art in addition to the

, repoufbes, and costs

the subsequent adjust.-

so reflect these changes
l

,

regulAr edUcalon progrgm (e.g.) special education resource room, vocational

146 II
education counseling). The st4dents who receive supplemental programs and

.

,

%1 ),
, ' s 4

.0.
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services obtain th' bulk of their educations from the regular education, .
.-

. 4 9 C.._ .- 7.9.

program. 'The supplemental programs and services can be considered,com-
.

letely additional since the students receive them while also attending

regular education program. Therefore, the'costs of programs are

.6

totally in addition to those Of the regular program.

P

the

ReplaceMent costs are for those programs and services that, in whole
s-li,

t
,

.4C,

Or in part, are substituted for the regular education program. The general

for these total the direct cosjof the

replacement education programs, but then, to dedhct the costs of the regular

education programs and services th.st are .repliced. This net cost is then

the_additional'cost of the_pra'grammath needs of students served by these

\

A

programs. Sudh ded Lions may include only the indtruct
t

.0 * -,( \

(for a s eparate categori 1 program classroom within a

sided 4tire regular

common costs

education cost (fop programs p

or,general serviced that are provided

'

service) are-igeneral
.--

dents or programs inA. s ridt on a pro rata bas
. ,

1pistrict admidistratio

F

f
nal component

school) to.the en7

other Agencies). lul
-

all students (e.

I .

,allocated to all stur
I I

The major difficulties in this approach to ost adjustment are with

.Ste re lscement coats. the supplemental costs ar adainal by definit on,

and Would need to be included in any adjirstR

care must be taken not to double-count (

program an in the cost_ adjustments for

(not including th

. ith the common
\

uding t he!a in both th

0 w

dial programs) or omit

in either program dots ). The initial ant

problem with calcula g replacementlt
.. I

ys.deciding specif4allywhich

trinilreplaced in the
" ,I "-.1.1

perstud4breplacement costs can be a
. ,

\

,

costs,

1

rep

']

ar

themI
-trivial

A
prom components

--91)
and services are

Further, deduction of the average

regtdar progrqm.,

J .14 k.

t,



r

I
/

-..

.eading
.

over the range of a few,studenuf er class and the reduction of. several

I /.r. ( 1
students yould not appreciably.cnanse the costs of that regular classroom.

I
,.. t ir

Similarly, schoolwide and distTictwide service costs are not greatly.af

." /
fected by the reduction of a relative y small number of students. Rat er

.

. . i

than deducting the average
7.

costs per student of these components (which

ny of the costs on a Classroom level are fixed
J

4

are relatively easy to calculgte f om student and,financi 1
. .

:--' , . .

marginal costs per student would be the correct deduction.
I.

s,

marginal costs peg student are generely unknown since they

records), the

Unfortunately,/

are not col -- t'

NP

,,ected or reported by findacidl accounting systems in education; They

will, however, Aertainly bp nuch smaller than the average costs per stu-

I

I.

dent. *,

The final cost methodolOgy used 'in.stu4ies of categorical programs is

/4"
that of the resource-Tost model (RCM). The focus of this approach is on

S

the specification in programmatic terms of the educational program to be
*

prOvided--i.e., the total Special eaucatl.on types and numbers of students
N.a-. , ,- .44 - .

.to be served, definition of Programs in terms-of resourc 4 allocation of
,+

4 .eligible stu dentsla various
4

1

sequenitly, the program costs

the educational program.- It

programs, student /teacher JAL's, etC. Con-

areiexplicitly derived,frpm the st cture of

this resource cost model that re

ful developed in the' next section.

I

,

1/0 c.
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III. A COiCEPTUAL:FRAMEWORK FOR ADDRESSING PROGRAMMATIC

' COT DIFFERENCES" IN EDUCATION
. .

$'

. :

., .

': ..74

Equity and CoseAdiUstmentd-in School Finance

'Da recent years poli cy makers have come to believe that school finance

equa4zation_should nal lle.limited to improving the distribution of nominal
J

- `' .

differences'in school. sA4ding, but rather should tte dir7cted Award im-
/

. I, ;----.-----

proviu tjs distribution of "vial' educational servides: indeed, from this

/
perspective, som e nominal.variations in sch ending may be j ilied on

the basis of uncontrollable variations the price/Of school r sources,
. '1. .

.,

differing needs of student populations, variations in the scal of school
. .. . / -

' district operations,,and rarriationa in o her loTional, geo aphic or
,

. . . .

. --
.

.----- -..

demographic characteristics of school districts,/ that affect ,the organize-
,

it
,.

tion, coordination, and allocatio Hof school resources. Tiis justification

for Allowing differenceein schOol
r

g suggests a c ncept of equity in.
. /.

.

al hoof finance that extends beyond thelmore parpow conc ptualization which
. - .

. A

has focused ordistributtons of general fund aid to local school systems

allot:the relationsh of this aid to fiscal and cost disparities for regu-,

lar education programs. The- extension involves consideration of all
,

.
sources of.differences in educatiodal costs simultaneously, whether. they

6

arise out of d fferen s in resource priceBTZTdifferences in pupil needs,

which have traditio ly been addrAssed through the development of Cate-
,.

This section. presents a.systepatic approach to the determination of

the variations in the costs of providing educational services to different

,

_ kinds and numbeKs of children. IA analytical framework net out below

y he used to examLne differences in costs associated with serving,students4

16
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from different backgrounds, with varying language capabilities, with various .

,
A.

, handicapped conditions, of different grade/age levels, or with different

,,, vocational or educational aspiratirs. The model should permit a syAematic.

k, .
, \

approach to costing out special education, compensatory education, notational
..

/

-

education, and bilingual education as well aselementary versus secondary

,education programs In addition, the model provid6s an explicit mechanism
1

for making adjustments for the systematic differences in the prices paid

e
for school resources emloyed in these various programs. tioreover, the.

approach adopted below provides policy`' nakers with a framework within which

to examine the cost savings associated with different trade-offs among
/

rialices_Own.11 as a basis for considering trade-offs among programs.

(Policy makers in this context generally refers to state and federal level
90 , \-K

-

t

legislators or administrators unless otherwise indicated.) .

Although the model is general, many of the examplestused to illustrate

the Nzatioul elements "of-the modtl focus on special education, and the .
VIZ %

t

empirical, example presented in Section IV will develop more explicitly how
v

. .
.

the model could be used for costing out special education programs for fund-

' 1 . , /'
lag purposes. A more ford6,i,ebraic specification'of.the model is pre,-

a
!

seated in the Appendix. :sa

, k
.

Tile Resource Cost Model (RCM),, .

e'm
. Conventional Wiadomuggests that different kinds and combinations i

of school resources Jill be requiredsto provide educational servicesf6t

pupils with Varying educational needs. Unfortunately, the assessment of

differences in educational costs associated with serving various student

populations is not straightforward. If one could measure educational

quality (outcomes) easily, and if the cohcept,of educational quality were

identical across the different student populations servail (e.g., re ?ular

versus special education), ehgewould be no difficulty in assessing
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-

1
5,

7

.

.

. .

educational cost differences
.

across programs or across local schoOl die-

1

:iricts. However, neither of

tional quality is not easily

these conditions is eadlY satisfied. Educe-
.

,

measured and de likely to differ substantially

across student populations served. The questions that nWed to be arldresseS,

in assessing the programmatic cost differences are:
.

X

1. Whaecharacteristics of students reflect.different educational
needs?

r 1

Z. How do we, objectively identify these characteristics among'iepu-
lations of students?

3. How do we translate these 'educational needs of students into the
resource requirements that define the programs necessary to
ameliorate the particular problems? 4,-,

4. how do we determine the variations across local school districts
ip the prices of the resources of which these programs are com-
posed?

.

Because of the difficulty in Making any klAa of objective comparison
I

, of tie relative merits of these different pupil needs from the point of view

of the larger society in which we live, some judgment will be necessary on

the part of educationAl policy makers as to the relative priorities that

these different student needs shall be assigned. eover, it is likely,

given the state -of -the -art in understanding educatio .input - output

tions, that there will be a considerable eledent of judgment by policy

Makers_in determining what edAationi/pr4154MS will, look like. It-is the

.. , .t

purpose of thior model to at out a conceptual frameu/Ork that will facilitate
. / /

.

the kinds of decisions that ethicational policy makers will haverOCke re-

garding the nature of educational programs directed toward different stu-
,

dent populatidnie: /4 /
Ira

There are three comp onents pa specification of RCM:

1. Assessment of student needs and program assignment;

I

18
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2. Specification of thq input' configurations corresponding to: (a) in-
structional programs and program units; 0) instructional adminis-
tration and operation of programs; and (c) general administration
and operations; and

. ' t

3. Determination of resource prices and total district costs.
4

School decision makers begin with an exogenously determined set'of

pupils to serve. This set of pupils is exoge nous in the sense that 'both

their numbers and their compositions with respect to certain observable

characteristics are outside the control of the local school district. The

/

objectiye of the school district in
a
thest circumstances is to assess pupil

needs it some fashion (e.g., through testing or observation of behavior) and
1

to determine some scheme by which 00 assign these pupils, classified accord-

Ing. to sime set of observable characteristics, to educational programs that

meet their individual educational needs. There is not necessarily a one-

to-one correspondence bet6en the set of observable pupil characteristics

4
and the combinations of programs to Mich children mightlbe assigned, and

aq.one pupil might be assigned to more than one program.

An educational program in this'context is defined as a typeof edu-

cational delivery system that involves a designated input configuration for

the delivery of educational services. While the "program" defines the

general nature of tkie delivery system, the "program unit" is simply one
0.

such representative educatibnal setting or location such as a self-con-

tained elementary or a special education classroom. For our purposes, it

is important to point-out that by "program" we do not mean'the process or

.

curriculum, by whici educational services are produced. Program and pro-

gram units are defined only in terms of the levels of the inputs,assigned

to t , but not according to the way in which the inputs themselves are

used to produce educational Outcomes. For example, a program unit might

.
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. .

,..t .

,

specify thh numbenof teachers, teachers' aides, desks, books, and other
,

)

: e ,

materials used in a special
0
education classroom, butoit does not necessarily

e 4

simply what method4 are employed in the classroom to develop cognitive or

'affective s4ills. This is not to deny the importance Of procesiind cur -

AA
riculwm for ultimate educational outcomes, but rather simply to admit that

such refined specification of programs is beyond the scope of the present

research effort.

flgurel illustrates the components and steps in the process of assem-

bling the data required for the implementation of ihe RCM approach. The

boxes are numbered in the order of the decision process. The circles'which

appear in the figure designate some kind of algebraic manipulations of the

yariables involved in order to proceedto the next box. The details of

these algebraic operations are described in the Appendix. The alphabetic

symbols indicated in each box are used in the algebraic presentation in

the Appendix, but are not essential to the discussion which follows. Never-

theless, for those interested in comparing the verbal description of the

,,,- . , .
,

model with the algebraid presentation, references to these mathematical

symbols are included in:parentheies below.

What is described in Figure 1 is the process necessary to'cost out

the educational services provided by a given district. Some of She infor-
.

oration presented will be_unique to the district (e.g., student couns in

different categories), While other information such as program configura-

tions represent standardizations which must be imposed on all districts

within a state for the p4poses of funding and perhaps service delivery.

The relationship betWeen funding and service delivery and the implications

for equity in school finance are discussed more extensively in a subsequent

20 .
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section of this paper. The discussion below provides 'a description of each

of the boxes contained in Figure 1 in theAbrder that they appear in the

-

diagram.

Box (1). The process of program specification begins with box (1)

which contains the actual distribution of pupils in a given distric accord-

ing to some set of observable "need" characteristics. (This distribution

is represented by the vector [SIn(d)1 where n indexes the various deed cate-
.

41

gories. The rd] indicates that this count of pupils is unique to a particu-

lar district.)' This step'is intended to identify the number of pupils who

possess a particular combination of characteristics. These characteristics

are referred to as "need" characteristics because they are intended to re,-

flect or at least' be related to some specific dimensions of educational need

and will ultimately be relevant in identifying.program assignments. While

the counts themselves are unique to the district,, it will be the responsi-

bility of the state or perhaps federal level policy makers to identify

precisely which chiracteristics of students are important for this purpose.
a ).

FOr example, in considering funding for special education, one would begin ,

tire process,by identifying children sicording to Imrious handicapping condi-

tions, whip for consideration of funding fOr compensatory education, one

would want to identify children who are low achieviers or are from families.
.,i .

eligible for AFDC 13ayihents. While these particular "need" characteristics
4

may noX reveal all the necessary inYormation about programmatic needs, they

a1
t ,

.

re sufficiently-aobjefctive that they may be-counted fairly readily, and

ti

they do bear some relationship to educational needs.

Box (2). This step describes the assignment process that allocates

students in the various need categories to educational programs or service

It a

22
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delivery systems. Box (2) represents a matrix whose elements indicate the

proportion of pupils with any given combination of need characteristics

that are assigned to a particular instructional program (e.g., a special

class or a resource room

bination of resources

wfiere the representative

both of which are uniquely described by some com-

(This matrix is represented symbyically by (V I,
np,

eplitpento0
np

indicates the proportion of pupils In

need category n to be assigned to program p.) From t- he/standpoint of bald-
-

ing the cost model, this matrix of assignment patterns may represent actual

assignment patterns in the district or some standardized pattern of assign-

meats impolpd by the state. In the former case, the model incorporates data

derived directly frog local school district sources to determine the actual

assignments of children to programs. In this particular instance one may

actually begin the determination of df5iict costs in_box (3) described be-

low. While using district information on student assignment to programs

would proAde a more accurate basis for the determination of elvational

costs, procedures for allocating children among programs are not likely to

be uniform across districts. That is, two districts may well assign chil-

dren who are yir5gally identicar to different instructional programs as a

result of different procedures for assignmOnt or differences in perceptions

of those responsible for making program assignments. Moreover, use of such

district information would require some auditing of district counts in order

I

to ensure that they do not reflect higher proportions of assignments to

"high cost" programs than actually exist. The district could actually

profit (i.e., be overfunded) from such an arrangement.

An alternative.to using actual district data on program ass ent is

the establishment of 'a standardied assignment pattern. .Based on statewide

23
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6 ,

averages or some other conventional wisdom about assignment patterns, policy
. _

makers could develop a standar iked matrixthat would be used to allocate

/studenti in particular need categories among instructional programs. Alter-
.

natively dtated, this standardized matrix would be used in conjunction with

4

a.

actual' district counts on the numbers of pupils in various need categories

box (1) to determine the number of pupils for which the district'will be
c

4

funded.in each instructional program. -While the standardized assignment

matrix reduces theccuracy 05 educational costs-to the extent, hat the

actual assignment patterns across districts, it is based on pro-

cedures for identifying childrenAn rious need categories thitare likely

to be more unifoim across districts than the procedures for allocating chil-
.

dren'to ptciiaMs. ...;:-

Box (3). Combining poxes (1). and (2) through multiplication results

in box (1) which contains the distribution of pupils acrossinstiuctional

programs for which the 51istrict`will be funded. (This distribution is repre-
,

4
.sented by the vector (Sp 3.) Note that this is a duplicated count since

pupils may_be_issikneito more than,one program. For example, in the case

of special education, some children will.spend part of their schocil days
.

. ,

in mainstreamed classrooms'and part in resource rooms or supplementary in

structional programs.

, Box 4). Step 4 in the

specification..)7 educational

numbers of pupils

process of building this cost model involves

policy makers of the "optimal" and maximum

t may be served in each instructional program unit.

1The "optimal" number of,pupils thatmay be served in any program p is

designated S*
p the maximum is 4enoted by Sr. The brackets used

in the diagram simply, designate vectors since each program type will be

.1/
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assigned optimal and maximum numbers of pupils to be served.) "Optimal"

is used in this context to represent someone's perceived ideal number of .

students to be served in each program unit (e.g., classroom or therapy

sessions). The maximum number of pupils permitted (for fundifig purposes)

to be served is provided for in order to, allow policy 'makers to establish

some upper limit on the number of pupils that may "adequately" be,served

within a given classroom or other' instructional situation.

Box (5). The total number orpupils in a given gram (box .3) corn

bines with the optimal and maximum numbers of pupils (box 4X to determine

they number of instructional progred units fqr which the district will be

funded (box 5). (Ip denotes the number of instructional program units for

4
any given program type 'p', and [IP A is a vector of the number of program

units across all programs poi,. ,P.K It is at this stage of the process

that the role of the optimal and maximum numbers pf pupils permitted in

am instructional unit becomes'apptient. First, one determines how mad),

In s tructional units would be necessary to' serve all children assigned to

any given program in the optimal size unit. This is determined.by simply

dividing the total number of pupils assigned to a program (i.e., Sp) by

thkoptimal unit (classrsive S*). Second, since the result of this

division may not yield an even number of units, this number will have to be

founded off to tht whole number Of units that provides the fewest program

units to be funded while ensuring that no m,g Would have to exceed the

maximum size. (For more details the reader is referred to the Appendix.)

Note that, hile the number of pupils is instrumental in the determina-

tion of the numb r of instructional program units, thg emphasis for pur-

poses of funding Of educational programs s on the number of program units

2r
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;latherthmnon the number Of pupflso'grved per. se. The advantage ofd.this,

. ..

'approach is that it recogdizL. es the discontinuous natifre of costs with re-

spect

1 :

to the numbers of students.. In many cases adding airadditionaIrstu-
0

0

dent to a particular classroom has virtually no significant impact on pro-

**
grammatic costs. By the same roken, it also explicitly recognizes the fact -

that as the number of served within a particular program expands
. .

there is going'to came a point when another entire cldhsroom (program) linit
Y.

Ik
Iwill have to be awhereatct-in parti4ular_at the point wherat least one oThe

units is forced above the maximum students allowed in a program unit.

Box (6). This step in the process4invol.ves the sRecificatiod of the
1.

"optimal" and maximum numbers of instructional program units necessary

to define
)

a unit'af--pzu.'ram or generai,..distric&:administration. (These

"optimal" and maximum numgers are represented by the symbols I* and I**,s4.0
P 4 P

-

respectively.) Program administration refers not only to 9upervisors and

directors involved in program development and operations, but also per-

sonnel involved in support of direct instructional activities (e.g., psy-

chologists and specialists in curriculum). General administration refers

to support,and administrative services that apply across all programs with-
*

in a school or throughout the district. From thdhe brief descriptions,

the diagrammatic representation orthisstep_pa the,process is quite sim-
.

plified since there are likely to 'be a vari4ty op kinds of program or

general adrpinistraW%,units that would apply (e.g
4

speech programs, special education administration,
p

.,,,support services for

.

school site administra-

4
tion, the office of the superintendent,

, 4

Boxes (7a) and (7b). In a manner compar le to the way boxes (3) and
4

(4) combined to determine (5), box (5) -1the number of instructional program.
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i i

is for' yhich the district will be funded--dnd box` (6)--the optimal and
*ft

maximilm numbers of instructional anies per unit of program and general

14i --admial tionoembine to determine die number o units of program ad-
:

ministration (boa 7a) and the *number of units(of general administration

a

- .

(bOx 7b) for whichrthedistrict will be funded.. (Symbolically, these are

represented by A
p

and
.

A
g

, respectively.),

Boxes ,(8a), (8b), and,(8c). These boxes represent the decisions of

educational pol icy makers regarding the standardized,, configurations of

various kinds of personnel and nonpersonnel resources required to define

each instructidnal program unit and each unit of progrA and general ad- .1

ministration. The resour e configurations themselves will specifylkon a

, .

iper unit basis (whether we are referring to an instructional r adminis-
ft,

trative unit) the numbers Otill -time equivalent personnel of different
. &

. ..
-

41. types ;e.g., teachers, tea§kers'

,

aides,.ipecial education coordinators,
. . '

curriculum specialists), the quantities of various pieces of specialized

--------:------..---'---'
,

4 ,______
equipment or mat rials, and the dollar amounts aliocatedto-5-Mit-Iess spe-

,

..
* ---------------

.cifiF categories of s 1 resources Ze.g., supplies). (Symbolical*, we .0

have used the letter 't' repiesen personnel resources and,'x' to repre-
AV . 1 .

slanon-personnel resources. superscr4p4 'T. and 'a',,indicate-
. .. I

4 ft

structional and administrative rebonrces, respectively; and the subscripts

a
1

, .

'de, 'kr; and 'gyp' indicate of personnel, type o.non-personnel re-
-. -T-

. . .

.. . ,

source and program.) Decisions about resoe configurationg for each of
. .. .

..

on
Am

the various educational pragrals will be based on some concept of "best
; % _

. _. ----

prAticei' within thi;confines of state and local budget constraints for

edutation services. This determination df what` constitutes "best prac-
, -..,

T
, 1

XieeIf will likely be ecoMplex.process of interaction be4 tween the state "

""
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level educational policy mitkeis,' [the educational prof01106

the services, parents
I

knowledge and concern

ilia'other major

about eilctive

interest groups that

to

als who provide
ti

have specific

and equitable education. It if im-

portant to stresbh!tithese resourw configurations are not likely to be

done independently -of- overall constraints on educational blidgets. .As will
. !

be seen as we proceed through th

exdeed avaiIable.revenues,'some
3

ti

diagram, if the total educational costs.

difications of these stdndard resource

configurations will be nedessar, in order to bring Costs in line with bud-

gets.. HojeverOost e starting point.for this 'analysis,,tould well be some-
,

one's concept of'the ideal programs serving all 'children.
et.. ,

Note. that a dotted line has been drawn from box (3), reflecting the
ti

numbers

purpose

'0

of studentsiin the various programs, to boxes 8a, b, and c. The

of this line is to indicate that the model can explicitly take

account of the number of students served in the specificetion of
s f ;

the resource configurations. Wherekthere are sufficient numbers of stu-

.

dents served in each progral6. this lime would be irrelevant and reso

configurations.would be done on a per unit basis only. However, fn

trio

dist

rpco

s serving very small numbers,of pupils, either in terms tot =1

rce

is-

ict .siz or with respect' to certain prograhs, the model explicitly

izes the fact that-resource configurations May well have to be

reflect the smaller numbers of students. For example, a spe-ir-modified

cialiclass for special education children might normally take ten children

.ar

and would include a teacher and a tlacher's aide as well as otter resources.
1 , ,

\t''

.

However, suppose that the district oily, had three pupils in total that i

woulibe served by such a program. Even though a normal nit of this kind
1. I

.
. -

l
, of program might include the teacher's aide, in

.

I .1

the special circumstance

/
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of this district with so few pupils,;ane_might_want to exclude the teacher's

aide from the standard configuration. Similarly, a very small school may
4

not require a full-time principal, but rather might .do fine with a part-'

time principal who taught duffing the remainder of the dare In essence,

.

---7-------i

the ICH approach may be easily adapted to circumstances to account for dis7
I

,

economies resulting from small stale operations,

Boxes (9a), (9b), and (9c). Having defined the per program7unit re-
.

source configurations in boxes (8), one need only multiply these require-
/ i ------......

-----=-----Th

meats by the to5p4inUmper of instructional or administrative program units."'

to etermine,the total quantities of inaltuctional and administrative re -.

,Nrl' i

,.

sources for whllh the district will be funded. (These totals simply

denOted by using the cliptal letters 'T' and 'V" in place of the per unit

.

/

't/

figures 't' and 'x'.') /.

Box (10).?Havin
/

determined the total quantities s of

whirOthim .1%.be funded= we . .eed to translate the info tio

.

resources for

into programmatic costs. For this step in the process, we will need to de-

fine and specify soma standardized wage and price levels of the personnel

.. .

and non-personnel reanurces, respectively. The Importapte of standardiz-
,\..

h ( 4..'

fact. tag wagek:arises out of the facthat not all districts are equally effec-

tive, for reasons quite beyond their control, in attracting school personnel.
2

to Dreyfus studies of resource price difference&in-educatiau have shown that
.

...

order tb attract the same kinds ("qualities") of teachers, districts
, i

z

, 44
4 1

1 4 located in regions exhibiting rel4tively highei costs of living or a poorer .

.

-
4

quality of life (e.g., poorer climate or higher crime rates) or districts

'I

4

VW"

29
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1

ilmreIatively high Oroportions'of
!,

-...%
,
' i. j : . ,

ve to pay relatively higher salaties
,,

...-/

th low costs of livin, with a bette
"`

more attractive pupil

low ability ox disadvantaged pupils

khan districts located in,regions

r quality of life, and serving a

liedteii(see Antos and Rosen, 1975, Chambers, 1980

Kenny,etal.,. 1975). imilar patterns of wage diffeientials have also b ea,

shown to hold withrespect to vArtdally all categories of school personnel.

/4
fin-addition -to-t e differential costs

/
of personnel, 'districts lo

in different regions 'of a state might also have to pay different pric

for her resqurces such as energy to heat, cool and light classroom

Mor4Over, they may require greater .14:yels of energy consumption to d

,

sate for climatic differences.

W h the2kition of box (10)'to the model,,,one can see that not

i
ly accounts_ for the differences in educational costs arising out of dif-

f rences in the combinations of resources required,to serve vario

ted

,

opulations, but also for those 4ifferences in costs arising out

I

' U. so

ties of educationA resources.
1

(These standardized costs are re

necessaxy o emp cry similar kin

by the vectors, 1W (d)] and ICk(4] for the personnel and non-pe/
sources, respectively. The (d),in pareheses indicates tira

.
' '''

.,

. .

(W) and unit costs (g) of resources reflect differences ASSOC

factors that are both-unique and beyond _the control of the in

s student

f

s and quail-

resented

sonnel

hese wages

ted with

ividual dis-
.

trict.) The simulated wages and prices used in the RCM arise out of the

analysis for 'the de elopm&h Of a '6Cost-of-educaton index". The RCM

integrates this an4ysis of educational cost differences into the an4ysis

of programmatic co t differences associated with differentia; pupil needs,
, . c

.
,- ) /). /,

I .

4/ 30



Boxes (11a)TaTS)7aTia (11c). This step simply involVes multiplying

, ,

the total quantities of resources by the standardized wages and prices to

arriveatthe,totalcostsofinstructionaPrograms(M.W), prog4 -
P . .

1 administration (CPA
P
WI), and general district administration (CGA[d]).

J
Box (12). Summing these individual components of cost finally brings

us to the figure representing the total" costs of educational services

(=KW)) for the district. As one can see, there is a good deal off

standardization involved in this ultimate calculation, and it is possible

to prepare computer pro/ grams that while being tedious, are relatively

st9ightforwarranceptually. Such programs would permit policy makers to
A

replicate this prOcedure for every school district or local educational

agency within the state Sliming over the results of such a computation

wil provide state policy makers with an estimate of the tot al costs of
s' -

e4 e4 cational services throughout the,,state It is at this stage of the

analysi that comparisons of gcohts and state budgets can occur and deci-

4

fsions can be made regardpg tra e-offs of the education budget with other
1

w. 1 ,
1componentsiof state services g,-welfare, transportation, health; or

trade-offs of.resourfes with id the educational budget that might reduce

ED # q F"
1

the overall costs. 4 1 t
t -should be emphasized that the mod 1 pr rily provides a decision-

,

mak g structure for eaucational policy rakers. Prbm,a...funding perspec-

.. .'

Live, polity decision Could enter the model in an one of the following 4

r

.
.

i places:
;."

definitions of student ,eliglijity for various need categories
(i.e., the delhition-of 'n' box

the assignment procesi described in box (2);

"*" '

31 ,
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q / ). .

.

..
the determination of the optimal and maximum numbers of pupils
served ininstructional units and the optimal. and maximum numbers
of instructional units Which define units .of program and general
administration (boxes [4] and [6]);

I

thqformul which determines the numbs i of program ucl.ts' for which

diitricts frrill be funded (boxes (5), [7a], and [7b]);

- _.

the resou, ce configurations for instyuctAnal programs, program
administration' and general administration (boxes [8a, b, and c]).

7 ---,
---

1

etr

/

.;1
t,

0 .10,/

A

,2
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IV. AN EMPIRICAL_ILLUSTRATIOIOF THE RESOURCE COST MODEL

The purpose of this section is to illustrate the process of constructing

,an es timate of the cost off, educational services as prescribed by the resource

cost model. We ha6 chosen to illustrate these calculations for ,single

hypothetical school district proylding onlispectal education and reguihr

education programs. This simplification should facilitate the explanation

of the application of RCS without losing any of the generality of the

apprdach as 1p might be applied in circumstances involving a wider

variety of educational settings and programs Extension of the model to

these other programs

a cost-based funding

across all school districts could be used to establish

approach for educational services..

The purpose of this process is to determine the funding to be provided

to the district for various educational prolgs. The un rlying tenet of

this approach is that,funding amounts should be based on the costs to the

district of providing the instructional program. Consequently, the 'RCM

process concentrates on studedt and program characteristics and related

policy choices which influence costs and flinding levels. In this example,

the steps necessary to determine the RCM funding system, including.the

basiedata requirements and necessary policy decisions, are presenteefor

e district. Although the specific data in the example dare hypotheti-

cal, they have been drawn from actual district and state data and are repre-

sentative of a district special education program.

The fitst step in the process is for the state to establish a scheMe

.

of student classiiication to be used to identify handicapped stude nts and

4 t
determine thelr educational needs, This takes the form of a set of cate-

gories of handicappIng or exceptional conditions recognized by the state

1.3

*ft
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I
and generally' formalized in statutes and/or regulations. This step has

been completed in practically all states, although it may be appropristq

to review the existing care ories for possible modifications. For the most

part, all that will be necess in this step is, to specify what categories

'4
aKe in use and to recognize that this will lie an important dimension along

which data will need to be collected'and reported. Thp categories selected

for our example include: educable mentally retarded (ER); trainable men-,

tally retarded (TM R); physically handicapped (Phy Ac); speech impaired;

deaf, visually handicapped" (Vis Rc), seriously emotionally disturbed (SED);

specific learning disabilities (Sp); profoundly handicapped; gifted; and

homebound and hospitalized (S107. All other students in the district

were considered to be regular students for theipurposes of this example.

The second step is to specify the number of. students cui'rently served

. .

to be funded) for each of these categories at the district level.

These/data are usually readily available from existing district records and/

or the frequently required-AA reports to the state and federal education

agenaes. The student numbers can either be in enrollments (membership,
i NN,

average daay, attendance) or full-time equivalents (FTE), but whichever is
, i

chosen must remain consistent throughout the remainder of the funding cal-

culation process (e.g., number of teichers,.students served in one program

snit). District enrollments of exceptionil students and regular students

in the example are shown in Table 1 in the student unduplicated count col-

umn. (These numbers correspond to the (S.." ] in the previdtis settion.)

--s
e third step involves establishing a standard set.of instructional

prsarams in which exceptional children will be served. This should be done

at the state level and.made sufficiently general to aptly across all



TABLE 1

Category/Progran Placeseot Matrix

**a

%Am

-
sturorr; v

* fi

Dodupli-

cited

StudekR4
town.

-------1-----774 INSTRUCTIONAL PKICIAIIS '

Self -40ntalmoillese Special

task
Special Ed.
Configuration

Class

Physically
1k or
Profound

J
Enotionalli
Disturbed

?manure. Reno
. Wile
Special Ed.

Configuration Gifted

SninirstagilratructIon
task

Speciai Ed.

Configuration
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Hospital
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Class
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Physically Handicapped 54 ,.,
/

1

20 34
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(1.0)

,, 356

11 0)

t
Deaf 29

'1 017)
.
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(0.53)
4 , 1
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.

11
5

(0 45)

fr
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5
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invionsicy Disturbed 99
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10
(0 10)

. 33
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- 16

( 57)
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(0.66)

.

,
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(0.14)
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_
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\
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.

212
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(1.0)

. ,
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Move and Nospital"

k Subtotal Exceptional
r

.

Regular (and all other)

r
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.

1
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37

37
(0.0028)

,

i

-_____f

246

246

-

282
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3

282

P
.1

17
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)iNe.,

17

1,274

12,004

13,278

850

.004

(

121.0)

12,854
(0.97)

ti

47
* a

r

'0

1, 47
(0.0035)

-10

10
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v

34

33
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.

212
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.
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NI

districts.' This represents an important policy decision as the,funding to
-

districts will be based'od this set bf programs. For example, your

basic types of programs were established based on the amount of time Stu-,`

dents spend in, each program, 'the particular set Of resources ut ized in

each program, and the number of students per unit in each program. These
111

programs are (1) self-contained class (greater than 20 h4uts per week;

(2) special class (from 12 to 20 hours per week); (3) =source Loom #from

5 to 12 hours ptr week); and (4) upplemental instruction (less than five

hours per week). In fact, these ur basic programs are extended to 11'

different program configuration& to reflect the special resources required

to meet the_ educational needs of certain cate gories of handicapped children.

The next step involves identifying the prograM placements for each

student category. This is done through the use of a matrix with the este-
,

gories as the rows and the instructional programs as the columns. Working

down the.matrix one category at a time, the district would specify or re-
<

port to the state the numbei of Students that category in each of the

programs.. Table 1 shows the results of this process for this example. Not

all programs are appropriate for all categories and empty cells indicate

that there are no students of that category placed in that program. For

example,, EMR students were reported only in the special class program, ape-

.

cific learning disability students were reported in the regular self --con-

tained class, special class and resource room programs, and the regular

students were all assumed to be in regular self-contained classes. (The

number of students by category and program correspond to the (S
np

in the

Appehdix. The numbers in parentheses below the
np

are the 0
np

.)

4

Note that the sums of the proportions of st dents in.various need cate-

gories assigned to educatioinal programs exceeds ne in some cases. This

37
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V

reflects the fact that students are assigned to more than one educational

program during any given day. For example, five of the students listed

as visually handicapped are sho;in

regular education self-contaiaed

day is spent in a'resolitce room.

to speild a pOrtion of their day in a ir

classroom, while the,other,pdrtion of their.

These students.are, for the purpose of

program assignments, counted twice.

Our example assikes the use of the actual district placements of ex-
.

eeptIonal children ici instructional programs. To reduce _district incentives

to choose placements for revenue maximization rather than student need, its,'

may be necessary to place state controls or limits on the distribution pat-

terns of students to programs. An alternative would be to establish a single,

statewide pattern for funding purposes only. this standard pattern would be

applied to all districts' excepitional student populations to establish a

standardized distribution of students among program placements on which to

calculate state aid. (This implies establishment,of a standardized assign-

ment matrix [E, ].)

The' next step requires the specification of the input configurations

for each of the'instructional programs. It is the critical policy-making

step in the process since the results determine the funding levels for the

programs. In actual practice, it would be appropriate for the specification

of the input configurations to be done at the state level with consultation

from district periOnne1 and based on available cost and student data.

The specification process focuses on defining a "unit" of each pro-

.

gram, whicE is the basic instruction module, and is usually centered around

a single teacher. Two separate, but related components are involved. First

is ,the establishment of ntimber of students which can be served by one0
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unit of each program. In order to allow for some fl- ity in student

assignment within districts, it is necessary to specify both an optimal(or

ideal) number of students per unit. These represent judgments by the policy-

. 6

makers on what the appropriate values should be. and can be aided by knowl-

edge of current and exemplary practices, state regulations, experience, and

the fistal effects of different values. Theestcond component of this step

is the specification of what resources make up one unit of each program.

This requires identification of both personnel and non-personnel resources

which caPise the different units. This specification includes the type

of resources, their characteristics, and quantities in_the units. For ex-

ample, types of resources may include teachers of various qualifications,

instructional aides, other support personAel, materials and supplies, travel,
.

classroom operation and maintenance. In specifying the students per unit

and the fesource configurations of the various programs, one further con-

.

sideration is important--the time period for the program. By this is meant

the shortest period of time in which the full number of students specified

are served by the unit. In the four basic programs in the example this

would mean:

J
1. ..Self-contained class--one day, since this is a full day, every day

program for studegts placed here;

.4010

2. Special classone day, again, Studefitt-U--thr-s placement receive
instructions every day in this program;

3. Resource roomone week, _Once this is a part-time program for
. students and they do notipiecessarily receive room services daily,
it is assumed that the teacher will see all students assigned to
this program. within the course of one week;, and`

4. Supplemental instructionalso g part -time program with a one week
cycle of instruction for the teacher to serve the assigned number
of students.

I

39
-1/4
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The example of this specification procesb is given in Table 2. For,

each of the four instructional programs the basic input configuration
Ais

specified in terms of quantities for appropriate teachers,) aides; and other

profeisional personnel, and the\smounts of other non-personnel resources in

the given unit. To illustrate with Table 2: The basic configuration of the

self - contained class is defined as having one teacher, one Aide, the equiva-

lent of 1 % of h support person (a more detailed breakdown would 'reveal

action his composed of .10 FTE school social worker and .05-FTEthat this

counselor), and standardized amounts of non-personnel resources ($100 for

purchased services, $700 for materials and supplies, etc.). Additionally,

the optimal and maximum number of Shents which can be served by one self-
,

contained class are given as eight and ten, respectively: By contrast the

basic configurqtion of the resource room provides for one teacher, no other

1, -

personnel resources, and smaller standardized amounts of non-personnel re-
,

sources. The optimal and maximum numbers of students per week of 20 and 25

respectively, represent the number of students served by a resource room

teacher during the course of one week.

Each of the four major instructional programs has more than one basic _

configuration specified, however. All in all there are actually 11 programs

for which input configurations were specified in the example. For the self-

contained class,.Separate'specifications have been made for physically

handicapped or profoundly handiciPped, for emotionally disturbed, and for
41.

regular students. The reason for this is that die needs of.the various

4..

types of students placed in this basic tyje of program are sufficiently

different from one another to necessitate different input specifications.

In Comparison to the,basic configuration, the physically handicapped

(PM

4
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instructional ProciAms

VtABLE 2 .

Specification ofinput Configurations

.4 r

4ESOURCE QUANTITIES.
4 6

4

4
Teacher

SEListZe NTA E CLASS'

1.0Basi tonfigration.

Ihysically-lic or Prof d

. ED 1.0

Personnel.

Aide

Other
Profes-
sionals

Purchased
Services

Nor - Personnel

Materials
Supplies Other Equipment

STUDTS/UNIT

Optimal Maximum '

RIAular Class

..6.**

1.0

SPECIAL CLASS r
*Basic Configuration 1.0

physically Mc orProfouncr_, 1.0

ED. 1:0e 4=

'RESOURCE ROOM

Basic Configuration

'Ciftp4
;

SUPPLEMENTAL INSTRUCTION

lasic Configuration
. .

Home 6:Hospital

'4

a

N

N

1.0

2.0

1.5

1.0

,1.5: 0.05

1.0 Tr.20

fi

0.15 100 : 700. f , 150

0.20 200 L1000 200

0.30 150 . 700 150

..05 50 500 100

'

4'.1c

M

ro.

dm.

100

200

150'

50

100

100

50

600

900

600

600"

600

500

200

14
.150

.200.

'150

100

'100

250

200

*N206

-500.-

200

109

.

300

100

100

100

50

50

8 ,

8

6

26. _

10

10

9

28

u

.11 i 14..

9 11

lk
10 12'

N

20

40

50

60

A

.25'

50

60

1c-2 42
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Self-contained class has an additional aide, slightly more allocation of
...

other profess noire", and higher amounts of non-personnel reSourcps, particu-41.bi
, ,

resource $,

1arly,eqUipment, in order to accommodate the needs of these students. The
,)

, 4 /other reason for a separate specification would b the,use of different
t/

1

numbers of students per unit values. In the resourck room specifications,

for example, the basic, and the, gifted configurations have almost the same

,r

resource quantities specified, but the number of students per unit is

doubled in the resource room for gifted students. In the language Of the

general RCM model, each of these separate specifications represents a dif-

ferent program.

The next step is ro determine the number of progiam units that Alms

district is allowed for funding purposes. Ideally, each unit'would be Of

optimal site, but this is not likely tb be possible in an actual district

due to uneven distributions of students. Therefore, the procedures have,

been designed to allow for the fewest; number of program units while ensuit40

.

that no single unit exceeds the maximum.

The calculation of the number of allowable program units involve the

number of students in the category/program placement matrix (Table 1) and

the optimal and maximum numbers of stud ts per unit for the program (from
a.

Table 2) and follows the general calcul tion process described in the

Appendix. The caldulation process is Demonstrated in Table 3. First, the

,
number.of students of a given category in a given program placement ce.g.

ITat in self-contained class 42) is Iliv dad by the optiloal number of stu- 1

1
.

dents in a unit of that ptdgram (e.g.) for the basic configuration which

applies to ThR). The resulting number:of units,(e 5.2) is rounded down
)

,

i4

.g.,
v

, .,,
:

. .

to a whole number of units (e.g., 5 units) since it is assumed for the
t Me,

1

' 1

43
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TABLE 3

/Calculation of Inatructfonal Units

i ' --1
Cate:o

Number
of,

S de t

Optimal
S U
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Units

7.-

>,
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.
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.
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.
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.
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.
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.
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8
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9
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.

50

0` /

. 4

5.2

2.5
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.
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example thatfonly'complete units will be, funded. A check is then performed

to see if the rounding down results in,the number of students divided by

%

the rounded ddwn number of units yielding an average number of students per

unit (e.g., 42 5 8.4) greatei tan the maximum number of students per

'unit allowed,(e.v, 10 for TMR m a.self- contained class). If it dOes lot,

then the allowable units are equal to the rounded down number of units (e.g., .

t

5 units) . *If it dOes exceed the then one is added"to the rounded

down number.of units to obtain the allot/able units (e.g., physically handi-

capped in a special clasp goes from a rounded down number ,of units of 3 to

an allowable num r of units of 4 to meet this criterion)

' It is iatportaat to emphasize

as, the basis fox cost and fundin

basis; ThiA a roach more

this point the focus oti,program units

ermination_gather than on a per student

roximates.the-adeual district situation

in which the rginal cost (prone Ational pupil, In general, is close to
j

zero, il the maximum class is exceeded.. Al that time, there is a

large /crease in costs as a full additimial Wilt is added.

There may arise instances in which the district has too fear students

in a certain ca5legory to qualify for even one unit of a given program; that

is, there a er students than the optimal number of students per unit.

There are s6eral alternatives when this occurs: (a) always allow one unit

of the prop= if there are any students in the categori/progrim combine-
.

tion; (b) allow one unit of the program. if the number of students equals,

say, half or more ofthe optimal number and disallow 'a unik with less stu-
.

Oats than this number; (c) disallow a unit if the program has fewer than

the'bptimal number of students and exp t the students to be placed with

students of different hapdicapi in the requested pogrom (e.g.:%deaf with

t
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profoundly handicapped it self-contained classes) or to be placed with stu-

dents,of the same handicap in a different program (e.g.,. deaf from self-

contained in with deaf in special classes); or (d) modifi the specification

of the input configuration to adjust for the fewer number of students. DU-
.

ferent decision rules may be appropriate for different categories and pro -

grams or to fit different state or district preferences. In the example,

the second alternative was used for simplicity. The numbers of both the

deaf studentstin the self-contained class and the visually handicapped

students in the special class exceeded half of the optimal number of stu-

dents per unit for these programs so one unit was allowed for each. On the

other hand, the number of visually handicapped students in the resource

room was only 251 of the optimal number of students per unit for this pro-

gram so no unit was allowed. It is assumed that the visually handicapped

students will be placed with students of other handicapping categories in

the resource roam units that the district operates. In fact, this is a

common practice for this program.

The generic nature of the resource room, in which it is often possible

for a given resource room teacher to serve most categories of mildly hands=

capped students in a single setting, provides another alternative for calou-
,

lating the number of allowable units. If it is felt that it is feasible to

mix different categories of mildly handicapped students in A given resource

room, then there is no need to calculate the number of program units by

.

separate category. Rather, it would be easier and more realiati to calcu-
-

late the number of allowable units based on the total number of dicapped

students in the resource room program. This alternative calculation in

which the handicapped students are summed is shown in parentheses in the

47
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example. The total number of allowable units is identical in this case,

although, this is not necessarily always the case. In fact, ).f there is a

difference, separate calculations by handicap will yield a higher number of
' -

. .allowable units. 1

i . .

, Ift a similar fashion, it is now necessary.to specify and Aetermine the
.

requirements for'supervision and administration of the instructional pro-
:-

I

grans. This involves the same processof establishing the supervision add

idmiiistrative programs (or functions) which are to be provided and funded,

specifying the input configurations of each of, these programind calcu-

lating the'number of allowable units of each program. For the sake.of the'

example, these actiiiities
a-

have been simplified into only two factions--ad-

ministration of instructional programs and general administration. . In

actual practice, a much more detailed identification could be made and would

include in.program administration functions all of tik supervisory, support,

curriculum, and coordination activities necessary to operate and direct the

instructional programs, and in the general administration functions all of

the overall district activities and services such ascdiscrict office staff,

.2.1

facility maintenance, and transpbrtation.
. ,

Table 4 prides the example specification of both the program'and/4
.

general administration actiyities. In each, the personnel and non-personnel

.--/// . .
q .,

resources are specifiedin terms of one unit .of administration.. Analogous ._

...

to the instructiCnal program unit, the administrative unit is centered
,

.

around a manager and identifies the support personnel and services which

are thought to be required for the unit to operate adequately. One unit of

ar.

_1.

program administration, for example, has been specified to include a manager

supervisor, program coordinator), halftime clerical support, and

0 X
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TAISLE 4

Program.and fkacral Administrolon Specification

PROGRAM AOMI.

Personnel
Manager Clerical

SEecial,: % 1.0

agular 1.0 0.5

CREERAL ADMIN.

Spft4l '1
Reg lar 1.0 1.0

ati

c v

Resoukce Cantl les

itOther Pro .

Non-Personnel
Purch SVC Hat 6 Sup

Ati

.
d

: ft

't I\ 44,
4

Other Equip

200. 200

200 100

300 200

300
oat

200

Program Units per
Administrative Unit
Optimal Maximus,

12 14

15 18

60

75



half-time from another professional (e.g., school psychologist, curriculum

specialist, school social worker, assessment personhk) for personnel re-

sources and dollar amounts for the various nori-personnel resources totaling

4
$3,400 per unit. In the example, the number 0 administrative units is a

function only of thp number of.program units allowed the disirict. For

evary 12 instructional pro gram units for special education, one exceptional

administrative unit is alloted, with a maximum number of program units to

exceptional administrative units of 14. Regular education program ad

,

tration his an optimal program unit to ad4niqtrative unit ratio of 15 and

a maximum of 18. A more precise specification might also consider the num-

ber of students in the district by both categi;ry and program placement as

well.

The calculation of the required number of program and general admin-

istration units for the district example is shown .in Table 5. In an idea-

tical procedure to that of.instrtictional programs, the allowable adminis-

trative units are determined by.dividing the numberr'of instructional pro-
...mg n

gram units by the optimal program unit to administrative unit ratio, round-
,

ing the result down to the nearest whole number, and thecking to see if

this rounding do wn results in an average ratio exceeding the maximum. The

outcpmes.Andicate that for the overall exceptional program five program

administration units and one general administration unit will be allowed.

With the.resource specification and the allopableAumber ofunits fot

the instructional programs}/program administration, and general administra-

tion established, it is now possible to determine the district costs for

each of these areas. In order to calculate the different program and total

costs, it is necessary to establish the pric4 of each of the resources
4

5o



PROGRAWADMIN.

Spacial

RaguLar

GENERAL mart.
Special.

Ragular

-44-

TABLE 5

Calculation of Program and General Administration Units

Number of
Pan. Units

Optidnal
Ratio

Average
Units

Rounded..

DowniOnits
Pgm.Units

per RD Units
Maximum
Ratio

Below
Max'

Allowable
Units

. ..

....

.

- -
69 5.75 5 13.8 14 OK 5

. 494 - 15 32.9 32 15.4 18 OK 32

69 60 1.15 1 . 69.0 '70 OK 1.

494 75 6.6 6 82.3 85. OK 6"

.1

L/
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identified in the input.configgration. A rt example, this includes per-
t

- . . ...

sonnel coals (salaries and benefits) for each
..
of the different types of

. , . 1 . I .
i

personnel specified. The non-personnel resource costs were originally
.. .

! (
I

specified in dotlar amoUhts and these amounts can be used directly in the
40 ',

t'r costs Calculations(

1

The process of estaelishingvthe personnel costs is
. ,

illustrated iiable 6. For, each personnel type a basic salary is determined;

-mum. .....-a
this amount would be specified by the state after a thorough analysis of the

average cost of the given position gives a standardized set of personal

characteristics. It.is A this point that the resource cost indicies are
/ .. .

used to adjust the average sectary figures. The teacher or other personnel

cost indices are.used to adjust salary levels for variations in the cost

of attracting and employing personnel with similar-personal

to any particular job assignment. An example of the impact of such a

wage adjustment is sutsequently presented.

Note that a difference in average ,base salary, is shown between special

education teachers,and regular education teachers. It was derived by exam-
.

ifling the differences in salaries paid to special education teachers versus

regular education teachers holding constant other characteristics such as

years of experience, age, sex, race degree level, personal circumstances

related to mobility, district working conditions, and general district

and retiOnal characteristics relating to attractiveness and cost of living.

The result indicated that on average the added cost of a special education

versus regular-Classroom teacher was. 2%. This is reflected in the $16,320,

salary used for_special education teachers and the $16,000 salary for

regular e'ducation teachers. 'To the base sal ries, an amount equal to 20%

was added to account for benefits. The sum o the base salary'and benefits

were used as the'personnek costs by type of personnel.

3.
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TABLE 6

Example Personnel Costs

. ,

re_Of Personnel '

Base
"Sala

Benefits
20%

Peisonnel
a WST

. .

Special EducatAon,Teacher-' $16,320 3,266. 19,580

Regular EduCatiOn Teacher 16,000 3,200 19,200
. _

Instructidnal Aide
...---

6,000= i;200-'"
,-.1

7 200..,

Other Professional Personnel 20:000 -4-:-.060. 24,000
a
Program Administrator

ft

- Exceptional 24:000 4/806 28,800

- Regular - 15,000 5,000 30,000

Genera]. Administrator . 28,000 5,600 -33,600

Clerical 19,000' 2,000 12',000

. .

- .

. To calculate the separate program costs: it is (neCessary to determine

the number of various types of resources required brphe allowed program

units and,multiply these amounts by the price of the resource. %hi.; pro-

,
. .

'--bdure is shown in Table 7. Fo structional programs for special'educa-

tion the various allowable prog am units are arrayed by type of program and
t
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INSTRUCTIONAL PROGRAMS

Special

Total.

POce/esource

Cost ($000)
. -

Regular

Price/Resource

Cost ($000)

TABLE]

Calculation of District Funding

Program Category
Allocated

Units
Number

of Teachers
Number

of Aides

imumuci
of Other

Professionals

11J1.1:11.

Non-Pers.

Resources
, -

Self -Con
,

.

Sp Class

'-0

Res Rat

Supp Ins

.

.

.

Self -Con

-
.

TMR

Phy He

Deaf

ED

Profound

EHR .

Ph' He

Deaf

.Via. He

ED
.

SLD

Via He

ED
-

SLD

sifted

Sperch

Home & Hon

Ragulit

5

2

1

2

2

16

4

2

1

a .

.3

-

3

if

.
5

7

2

69

.494

',

$

,

.

'.

s

5

2

1

2

2

16

4

2

1

3

3

41.

-

3

11

5

7

2

f

,

5

4

1

3

, 4 .

16

6

2

1

3

3

-
. -.4 .

-
-

-

-

48'

7,200 i

346 ,

.

-

$

:
.

.

.75

.40

.15 '

.60

.40

-

.20

-
-

.60

_
.

-

-
-

..

-

-

'

*

,1"

.

'

5,750

3,800

1,150

2,400

3,800

":-,15,200

6,400

1,900

950

3,000

2,850-
.

-

2,550

_
9,350

41500

6,300'

1,000

69

19,580

1,351

494

19,200

9,485

.

3.10

24,000

74

24.70.

24,000

593

_-.--_-

70,900

1

71

370,500

/1
370

.

I
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TABLE 7 (cont.)

'Ciletilation of Disttisit Funding ,

PROGRAM ADMINISTRATION

V

v-Special
. .

Pricalitesource.
n

cyst ocipo)
.

:
r

401.
r

RegulAr ..
- Price/Resource

CioS,t,a060)

C'ENek INISTiATION

Special

ce/Resource

Cost ($000)

. .' A .
C,

Regular . t

.Pliee/Resource,
. "I, ,.... Cost($000) ..7.,,

r ... ,

/. . .. . ,

-.... s Total Special ($000)
.. ip ,...'.44

Total Regular ($000)

Tot,i1 District i$ocioy

if

15$

siA

A
ft ,t

k

1

1 4 ".

Allocated
Unite

NuAer of
Managers

Number of
&erica'

Number
of Otber `.Non

Processionals

Total .
-Pers.

Resources

.

0

. ,

4

.

-.002

.. -,

..

I
,

.

'
$' y6

.

I :

.

.

.

'

.
.

1
.

5

28,800

144 '

.

-

32

30,000

960 .

' __.....T ..
33,600 ,

340'
.

.

6 z

33,600 '

.

202
.

.1,529

.

10,07

12.476

....

2.5

4,000

30'

.

16
,

12,000. '

.1. 92' \

, 4.1

.12 000P2 --,
2 .

e

.

.

6 «

12,00tr-

72 ,
.

.,388

h4
'

652
.

..... .
I

2.5

24,000

60
.

-
.

.

-
.,

1

.24,000
---....

, .

---------

I . -
. .

-.,

-- -
(

,
158

593

''.

.

751

.

.

11

.

.

P

. 17,000.

1

. 17

. .

64,000

li 1

.

a

4,500

1 .

,

4 ,

------,_,

21,000 ,

I.
21

92

' 455

547

.
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by category. The number of eac4 of the types of pe

i I-. t

ciate1 with the number of alloWable program units i tallied alqng with the
----n

amount for non - personnel resbatls. For example, for TM studente'inS,self-
.

,

// :

onnel resources assol.

.contained classes, five prograh units ere allowed. This inturn requires
, .

five special education teacher's: five aides, .75 (FPS) other professional

d $5;750'in non-personnel resources (5 x $1,150/unit). The

ts for,all of the special education programs are totaled; the

personnel,

requir

example shows totals of 60 specil education teachers, 48 aides, 3.10 other

professional personnel, and x$70,900 in non-personnel resources. These/
quantities are then, multiplied by their respective prices to obtain the

%

cost of instructi64 programs for special education--$1,842,000 in the

example. Similar calculations are carried out for regular instructional

tic

pr , program administration,,and general administration. Th,,,f, results

1

from path program are then summed to aprivePat the total district cost of

I

$14,185,000. Thus, the example shows ho district iosts are determined from
t

f
1,

i
, .

.

V, !- student needs, program specification, and prices of, resources. .

.
,

-,_

It is important to reiterate at thisjoint that the purpose of the RCM
41

funding system
A

which the example illustrates is not only designed to establish
4

k

district funding based on student needs, but to provide for differences in

funding levils bf districts with diffeting student needi. First, it should

15e clear that another district with the same number and mix of students and

'facing the sal;:eiric&-for resources would have calculated tJ& same costs

mid received the same amount of funding.

Let, us now,extend the example to examine whatould happen if'there
_

,-4-7,

are differnces bettken two districts in either the number and, mix of stu-
. .

dents and/or price of-resources. First, the students will be varied. For,

^
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ti. 4er.1
1



simplicity, only

Assume that: (a)
,

and an identical

ti

one category f exceptional students will be. co sideied.

a second digrict has the same total number of students

.

student composition, except"for the SLD category; (b)a that

instead of 256 SLD students, the second district had 400 (or 144 more SLD

students); and (c) that the 50 SLD students are assigned to special classes
:-^

and 350 to resource rooms. What differences would this'make in district

costs?

. ,

Til determine he effect of the greater number pf SLD students-on-dosts,'
.

it is first necessary td recalculate the allowable number of instructional

program units for this category. Following the same procedure shown in

TaIle 3, the allowable number of units for the special classes and resource

rooms for SLD students increase by one. and six respectively. The additional

program udits cause a cost increas(of $1:50,310. These additional program

units also have an impact on the units required for program_and general

administration;rthe specific situation in the example causes both the pro-
.

gram,and general administration units to increase by one, which causes an
,

additional $124,300 in these costs. Therefore, the total district special

education cost increase due to .the difference in. the number of SLD students

and theie,placements is $274,6170. However, the placement of 15 additional

students into special glasses for SLD and out of regular edudation class-

rooms has a potential effect on regular education costs as well. (The SLD

students in resource rooms are assumed to already be in regular edication

classrooms as their primary placement. ,The reduction in the number of

regular education students causes,a reduction of one in the allowable units
a J

. 4
for instructional programs. Program administration.and general administra-

.

tion units are not affected in this situation.` The net cost reduction

57
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..,
f.

i

aasoc1ated with the lost of one program Unit i s $21,150 from the regular
1

f

education costs. The net effect
1

forAhe district for the increase int / ..
\

SLD students is a ,cost4increase of 053,460. Table 8 shows these calculations.
..1

/

1

Next, the effedt of changing the prices of resources between districts

will be examined. Assume..in this cash :.. (a )' that a sec .district has an
.

identical composition of students as the example dihri t; (b) thzit the
- , ,

. .

second "district is in a different portion of the state d faces different
.

.
.1 t

1
/

AI -

1,

wage requirements due to dif fe rences in cost of living or Other factors
, 1 1P ' . k

i

.

t.

.

which affect the ability of the district.to attract similir personnel;

(c) that the salary cost for personne with similar charatteristics is 2X.
/

0 i/
... A

lower in the s ond district, and (d that the non -personnel resource costs

are the same for both d icts. (The, salary or ,ther resource price dif-

ferences are derived fro= separate srceladticel.analysis of 1e' overall
i

variations in prices and their salaries or prices are simulated while 7

.

.

/ $ I

. ,
I.

controlling for (holding constant) all those explanatory factclrs which are

within the discretion of local school decision- makers.) What would the leffect

. /

on total district costd be of the lower personnel resource costs?

To determine the impact of wage Aifferentials between the two districts
.

it is necessary to reduce personnel cots calculated for the first district

by,2%. (An alt proceduie would be to r calculate the example dis-
A .0

trict costs [Table 7], jut include a wage bade of .98 applied against per

sonnet costs and calculate the difference between the two districts' total

4*
costs). The results oe procedure are shown

.1
indicate that the impact of _a 2% diffepentia for the prices 4f personnel

Table 9. The calcuj.ations

resources would reduce the total costs in th .second district by $271,580 with
r y

.
the greatest effect in Ihe reguYar educatio n rogram. .

58

1

c



Special Education

structional Programs

"-- Special /Class

Resource Room

/ TABLE 8

ADOit Dlfferences Due to Additional SLD Students

Program Administration

General Administration

Regular Education
.11r

Instructional Programs

Program Administration

General Administration

4
Total'Distr ct Cost DifferenCe

4

Number of
Sty& t

Allowable
Units

Program
Units

76

'76/

41

1st District
Units

1 3

Difference Cost/Unit
Cost

Increas

ar

+1 /3733p 27,730

' 17 11 20,430- 122,580'

::Lotal 050,310

(

6
Y

5 t ; *1 .50,200 _-1'50,200
r..

1
' ) +1 - 74,-100 74,1001.

4
Subtotal' $274,610!

ial.Education Cost Difference $274,610Toal Sp
,

494

6

EducatiowCost Difference

44.

21,150 -21,150

0

0 ,

$-21,150:

$253,4601
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TABLE 9

, .''Cost Differences *Bui :tot Prices of Personnel PesourCes

$

f

i

ef

Instruc#innal
'Programs

Program
A4ministrAtion

General
Administration Total

Special Education -3%420 -4,680, -1,400 -41,500 -

Regular Education ;- 201,560 , -23,040 -5,480
.

-230,080

T9ta1 -236,980 -27,720 -6,880 -271,580

- ",,

-6;

tb

1J

tn.

V

4

60



-93-

As a final example, let us consider the two effects togethera com-
p,

parism district facing both a different number and mix of students (SLD

example) and a different price of resources (2% lower perionnel costs).

In this case, not. only the cost'implications of the individual effects must'

/ 4

be determined, but additionally the joint effect of the differences in

_pupil needs apd resource prices. The results of this prodess are shown

in Table 10. The cost implications of the individual changes have alreai

been presented in the two previous tables and they are simply repeated here.
ei

However, the.jkant effect is slightly more complicated. They involve the

2% wage adjustments to the personnel cost changes caused by the additional
et.V ge 4 .4 4 e.

SLD students. First, the personnel costs in the additional special educe-
/

tint units (instructional programs, program administration, and general

administration) have to be reduced by 2%, resulting in a reduced cost of

$5,200. Conyerse1;, the savings on the elimintated regular education unit

9(7
(instructional programs) also have to be reduced by 2% of the personnel

/ \\-
costs or $420. Hien combined with the two individual effects, the net

costcdifference for a district with the differences in student number and

mix and in the prices of the personnel resources is a reduction of $22,900

from the example district.

4

61,
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TABLE 10

Cost Differences Dge to Both Additional Students and

Prices of Personnel Resources

Cost increase from more SLD students
1 $ 253,460

Cost decregse from lower personnel costs. 271,580

Cost change due co both effects combined

Lower cost of additional SLD units -5,200r

Lower savings on reduced regular units 420

Uet cost change from both effects

4

.

A

62

$ -22,900'
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V. IMPLICATIONS OF THE MODE-LA.1th SOME CONCLUDING REMARKS

).

What we have proposed in the preced44g pages_is a model designed for the

purpose of funding educational services provided by local school districts._

The m odel emphasizes a cost-based funding approach that explicitly.recog-
/

nizes systematic differences not only.,in the prices of schooling resources'

employed across districts in different locations, but also differences in

A

the patterns of employing various school resources necessary to provide the

kinds of educational programs directed at the different combinations of

pupil needs. It implies that state and federal, policy makers will need to
. .,, =4, ,

take account explicitly of both diffeirences iqresource ceete and pro-
-

. . -'4

gammatic differences in service costs in the distribution of state aid to

local educational agencies. It also provides a rational basis for making

fiscal decisions at t he state level regarding the provision of funding for

any given educational program or the entire package of educational programs

to be offered by the state and provided by the local schooling organizations.

With these issues in mind, let us now explore some of the virtues and limita-t

tions of the approach by examining its relationship to equity and efficiency

considerations in school funding.

Equity Issues

,

The ultimaterort of school finance refor,, whether limited to general

education programs or extended to include categorical programs directed at

special needs, is to improve the equity in the distribution of state aid to

,local districts for the provision oi,educational services. For the pur-
l&

posesif this discussion, we shall ignore the concerns expressed by some

policy makers over local control and focus on systems of full Atate assump-

tion where the equity issue is bed illuminated. Within a system of
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state assumption of school finance, would equal dollars to all districts

provide an equitable distribution of state a4d /or federal f ds to al

districts?, The answer to this rhetorical question is obviously no on at

least two counts. First, any two districts might be serving students with

different educational needs and thus require different combinations of

school resources and incur differential costs accordingly. Second, even if

the two districts served the same combinations of children with respect to

educational needs, one might find that they confront differences in the

prices the have 'to pay to attract similar kinds of school resources (e.g.,

teachers or other school. personnel). Thus, it s6ems reamiable to,conclude

that a more equitable solution to the inequity of the school finance system

would be to provide enough additional dollars to compensate for the higher

costs inEurred by districts serving pupils with special educational needs

or districts located in regions exhibiting higher prices for school re-

sources.

The proposed resource cost model does just this. It provides an esti-

mate of the additional costs of providing, for special programmatic needs of

Pupils and can incorporate into the cost and funding calculations the differ-

ences in resource prices paid by districts in different locations. It

foices policy makers, at least at the state level, to think systematically

about what an adequate educational program should look like for different

kinds of children; and once having defined what they believe is an ade-

quate program, it requires a systematic distribution of resources according

to pupil needs across districts serving various combinations of pupils. Dia-
\

tricts in similar circumstances with respect to the combination of pupils

according to educational needs and the prices of school resources they face

64
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are.treated siTtrilArfy, while districts qerving different combinations of

pupils and facing different resource prices are treated systematically

different.

Once we have accepted as reasonable the standardized resource config-
,

urations associated with serving the various programmatic needs of differ-
.

eat pupils, then w& can say that the resource cost model treats districts

and ultimately, the children they serve equitably. However, there are serious

and important limitatidns to this conception of equity chat ought to be

'AV
recognized by the state_and /or federal policy makers considering such a

funding approach. While it does provide a systematic framework within whist
.

one might consider rplationshills between educational inputs and outcomes, it

In no way ensures hat the distributions of resources to different districts

or tq different kinds orpupils will result in similar "life chances" or even

similar educational outcomes. Obviously, this problem goes right to the

heart of how one defines the co*cept of equity. At best, the model ensukes-

,

that with respect to funding similar students will be treated similarly.and

different students will be treated differently where the differences have

been.idenCified and defined in terms of the perceptiOns of educational

policy makers. It is the responsibility of these policy makers to (a) iden-

tify the kinds of differences in pupil needs that will be 'recognized and

(b) the differences in the p rogram configurations that are "adequate" to

meet these ferent needs. Whether or not the identification of students

or 'specification of their needs is coinciddnt with some more babic concept.

of educational outcomes o life chances is not essential to the develop-

ment or implementation of the resource cost model. Moreover, the resource

()Z;
cCtst model does not imply'aykind of attention paid to how programs are

4. I
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actually implemented. At one level thi s means that no specification of

curriculum and .curricufum ma erials is included in the definition of a pro- .

-- .1
t

.gram, acid there it no attempt to define what goes on inside programs in
.

.
-.-.

. -

terms of instructional technology. Moreover, this resource cost model

approach could be iliplementedlas strictly a funding mechanism with no re-

A 6
delivery..ired lidk to service delivery, Districts could be given a lump sum grant_

, I"
Which simply accounts for the differences ,in resource prices and program

configurations and permitted to spend the funds as they 4ease. Alter-

.

natively, districts mightbe given funds based on RCM, but portions of which

----- ' . .

are earmarked for particular programs and told they could spend within pro- .

grams in any way they please. Or finally, districts might be given funds

and told to spend them acco
,i

g,to the resource configurations specifitdr

4,4

in the construction of the funding allocations. In'this last case, the
A

4
delivery of ser-crices would simply mirror the resource configurations spe-

'el/Jed ill -RCM..

If RCM is usediexclusively for funding purposes and there is no link ,

to the actual.daivery systems for educational services, the relationship
\

between equity in funding and service-delivery is obviously mitigated to

some degree. The use of standardized patterns of student assignment among4

-programs would further reduce the linkage of this funding mechanism to

equity. Without accurate hdadcounts of students in programs by district,

it is not possible to tie costs to actual service delivery and therefore a

standardized matrix would be required indicating the proportion of different

combinations of children (e.g., AFDC, non-English-speaking, educationally

mentally retarded) who are assigned to specific programs. This may or may

riot actually reflect the patterns of service delivery within a given dis-

trict.
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"..7,Efficiency Issues

vs'

RCM provides a solid foundation for educational policy makers to make

rational decisions .regarding funding of educational services in local school

districts. It provides a framework-tor specifying, what policy makers regard
. 0

as adequakeducational progr5ps to serve various pupil needs and provides

a systematic mechanism for distributing funds across local districts. It also

can serve as a planning device ttLat can be ustdittO make projections into the

future as well as to evaluate current Options for trade-offs both within and

between programs

to reduce costs.

to examine the costs of alternative delivery systems and/or

To see how this tool might be used, it is useful to describe

how the approach could be used to determine the funding_for educational ser-

rn
. .

vices within the state.

The state would specify all of the appropriate programs, count up the

students served (or predicted to be served) by each of these programs within.

each of these districts, and price out the appropriate combinations of re-

sources

'
IN

to arrive at not only a dollar figure required for each district,

but also a total dO9of figure required to provide thi various programs for

the state. This figure may be used.by policy makers to trace out the rela-:
4111.

tionships between potential patterns'of serve delivery and costs. This

information could be,used to ,arrive at ?gal budget figures based on, the

willingness of policy makers to spend money to provide certain kinds of
/ -

services. Policy makeft are forced to think systematically about what the

approptiate input configurations are to provide adequate educational services

and t o make comparisons against alternative uses both within and across pro-

grams. From this perspeciive, it is clear that one cannot consider the fund-
P

,

ing of various programs in isolation from one another. they must be considered
, A.

0
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Simultaneously. *Policy makers will have to confront two facets of thecom-
,

parisons across programs and the trade-offs within programs. .First, they

will have to make some judgments about relationships between educational out-

comes and inputs. Clearly, there is not likely to be much objective infor-
?

oration upon which to base such judgments. Nevertheless, soMe perceptions of

1

,
. 4 A

11 \
what the educational process yields in terms of outcomes for these various

programs will have to be considered seriously in the debate. Professional

judgments, perhaps based on observatiols of programs over time And discus-

sions with educational professionals' providing the services, will hive to be

made in. order to begin to specify these programs.

.Second, some value judgments will have to be made not only with respect
,

to the V'arious component outcomes associated with various educational pro,
- ,

grams (e.g., achievement test scores,

by a mentally handicapped child), but

or the acquisition ofsself -help Skills

-also with respect to the impOrtance of
do

.

meeting the overall educatiorial needs of different kinds of aildren (e.g.,r..
. .

handicapped, disadvantaged, or those without special needs). Without more

objective information about educational technologies and input- output kinds

of relations (if that is indeed pbssibfe),'11 will be virtually impossible

to distinguish between the professional judgments about educational outcomes

being produced versuS2ttie'relative priorities placed on them.

Despite all of these difficulties, it still seems clear that RCM pro-

vides a systematic framework within which these issues may be explicitly

addressed. ,However, that in itself may present another difficulty. Policy-
.

maker% (particularly elected officials) may not want these kinds of trade-
Pt.

offs made'so apparent for "outsiders" wh5tight evaluate their judgments,
.

,o .

r
In the case of RCM, any changes in theresource configurations, etc. from

68
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40
'

one year to the next or frdm one priposed budget to the neXt within given

yearreieals quite explicitly the nature Of.th- e tr ade-offs t hat hay,

,
made, not just in 4ollar terms (as is currently possible), but als in

. .

terms of the specific_resources devoted,. to children. It frankly may n t

. (

4.0 be that atractive to make these kinds of trade-offs so apparent. Without

40
more objective information on the educational effects of theseatrade-offs

re

4: the numbers become open to widely varying interpretations by various inr
0

terest groups and create potential difficulties for.leglslators consider-
.

dgeti,allocations. .

This 4o4 not mean that RCM cannot.be used in this cdatext. Some policy
e

........ . . t
. .

makers may welcome this kind of framewqrk for decision making. abweverftit

' .

may suggest that the stage of t'e budgetary process at which this model gets
.

. ,

implemented be carefully_considered and that the ultimate funding decision -4(
. ..

Itt a

A"'

Fade by a legislatkve body might be simplified so as to avoid some of the

.1
technical arguments fiver educational program specification and political

difficulties that could arise from these decisions. As an example, the
A,

state of Florida uses full-time equivalent (FTE) counts of pupils assigned

ip various " in the funding of the state,education'al system. While

the Florida funding' appioach differs in some Important respects from RCM,

J-

....there is an interesting facet of/the way in which it implemented. Eack

FTE pupil receives a weight accqrding to the "program" in which the pupil

1

ib;served. This weight Is, in fact a per pupil "cost' factor." (For the

1

purposes of this dipcussion it is not important how the "cost factor" is

derived.) Th efore, the state can determine both unweighted and weigittel;

. FTE counts o pupils. 4 A'regular 'pup in grades 41-9 is totted as one
.

. el:0), white adgaf pupil is givga eight of S.92. The legislature

69 .
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is than asked co attach a dollar figure to one FTE. In other words, the

legislature attaches a dollar

to Spend, on a per p'updbasis

allocations among the 7rious

simply-looking at the weights

figure Indicating the amount they are willing

to educate a regular pupil' in grades 4-9'. The

categorical programs may then -b-e azzermirred-by %
,

associated with each type -of educational

,
lip gram and'the'number of weighted FTE pupils assigned to each by district and

of - - 1

for the stateas a whole. Singe the weight.s are based on "cost factors,P

a per.pupil basis.

the legislature never has to considei these trade-offs (at least, not on a

year -to -year basis).

Somg kind of similar technique could well be devised for RCM oni'S, it

would more'likely be based on a standardized unit of seivice'rather than on .

Notes

1
See Hartman (198C1) for a more detailed discussion of the advantages

and disadvantages of these alternative funding approaches.

-

1

ri 2
For a mo1re camprehepsive theoretical disqussion of the issues related

I to the'developmeht of retaurce price differences, sde Chambers, 1979.

3
This 2% cost differential is derived from simulating the salaries re-

.

quiAed to attract similar kinds of pdisonnel.:2;between the two districts.

Thiels derived from personnel cost indices like those developed 'by Chambers,
1980:

*

N 7 0
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- APPENDIX

ALGEBRAIC SPECIFICATION OF THE RESOURCE COST MODEL

(a) Assessment of Pupil Needs and Program Assignment

Define

Sn(d) - the number of pupils in district d who possess some
observable set of need characteristics which are in-
dexed by n;

e
np

= the proportion of pupils in each need category n who
are assigned (for funding, purposes) to eackinstruc-
tional program of type p;

Snp

and S (d)

- the number of pupils in need category n assigned to
program type p;

14

number of pupilin district d assigned (for
ing purposes) to educatidnal program type p;

Dropping, the 'd' for simplicity, we have the following ideztify:.
.

(1)
E

6
np n

alES
np

Sp for alln'and p,n= 1,...,N andp= 1,...,P
n

where N = the total number of need categories and P = the total number of

different types of programs or delivery systems. Nose that since any one

pupil clip be assigned to more than one program, we have

(2) E 8 2. 1.
P

;(

As suggested in the text of this paper, 0 may either be standardized
np,

across all a and p or it may reflect the actual program assignments of pupils

included in various need categories. In the first case, only Sn(d) is =ague,
.

to the di9trict, and S
P

reflects a standard pattern of program assignments

once gividn. S
n
(d) and the standezdiZed values for the 81114. In the,..aecoq4

case, S
P
(d) reflects the actual

1

patterns of pupil assignments to programs

7G
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program (e.g., a special class for handicapped chil4ren) for which it has
N

been det'ermined.that optimal size (tm ters of learning opportunities,

-69-

since 6
np

is derived directly from district data. In fact, if actaa

f

tract assignment patterns are used, the steidAtribed in equation 1) is

superfluous and analysis may begin immediately wia'the data for S i(d).

(b) Specification of the Number Program Units to be Funded
.

For the purpose of determin gShe'number of,program units for which a

istrict will receive funding, let us define the following variables:

T.
S* the "optimal" number of pupils that educational po cy
P makers believe should be served in each unit, of an edu-

cational program of type p;

S** - the maximum number of papas ,that educational policy
P makers believe tould be ervsid in each unit if an'edu-

cational program of type p; (

I' = the integer value of the ratio S
P
/S*;

P

INT = integer operator (function) that drops all digits,
be and the' decimal fram'a tat!'" (e.g., INT(2.8) = 2).

IP = the number of program units for which the district would
be.funded for program type p serving S pupils.

gP
v .

Given these variables, we may now define the following algorithm necessary to

calculate the numbs of units or program type p for which the district will

be funded.

(3)
p, \f S

P
Y1' is less thanor equal to 'SP**

I' + 1, if S
P
/I' is .greater thari S**

P' P P,

where I' = INT(S /S*).
P P P

^ 4

tillustrate how these formulas might work, consider an educational

ti

`N.
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per dol1Cr spent) is 10 pupils, while the maximum size that policy maka)Es

felt.'wa permissible for
,

this is 12 pupils. (Clearly, such a deter-

minatio

jay

not be-totally objective,.but rather a matter of state policy -

,maker jerfeeptioa of what makes a good program.) Further suppose that the

district had determined throe th;ir "assessment program" that there are

83,pupi4 eligible for this particular ec*ational program in the district.
)

The dumber of program units offered by. e district is determined as fol-
.'

lows:

S* = 10, S** = 12, S
P

= 83

= IN1(83/10) = INT(8.3) = 8

eak ince 83/8= 10.375 is less than 12 (i.e., S
P P
/I' is less t or equal

to ,S**), we set I = 8 anethe 3 remaining students would presumably

assigned one each to any 3 of the 8 program units that would be established\

_

for this progiam. Suppose instead of the .83 students, the district has dis-
k

cgvered only 38 students to be assigned to this particular educational pro-

gram. Then I' = INT(38/10) = INT(3.8) = 3 and

4efr

I
P

= 4 since38/3 = 12.67

is greater than 12 (i.e., S'it' is greater than S**). That is, the program
P

units are increased-from 3 in the initial computatic;4 to 4 because of the

"extra" studedts.

A similar algorithm may be specified for the

ftber of units of program administration and genera

the district will be funded The one complicating

:
I

of program administration and most certainly generalldm

1

on for which

is that units

tration_will not

necessarily be unique to any given program. While a special class may de-

fine a specific program for particular categories of handicapped children,

r
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1
it may not have associated with it a specific configuration of program

^
administration. Special education administration may span several programs

or delivery systems all of which involve educational services fpr children

0

with various handicapping conditions and specific programmatic needs. The

algorithm for

/

determining the number of administrative units (both program

and geaerai),which will be fundedis a straightforward extension of that

specified in equation. (3) and is left to the reader.

4
(c) Specification of the Standardized Resource Configurations for Programs

1

ThF,resource requirements that define an educational program includeo.wor

both personnel and nonpersonnelcomponents and may be formally specified as

4 1

follows:

t
(i)

,t
( a),t (a) = the number of full-time equivalent (FTE).school per-

JP JP J8 sonnel of type j assigned to each instructional pro-
, gram unit'(superscript i), unit of program adminis- .

tration (superscript a), 'or it of general'admiais-
. tration (superscriit t with bscript g.replacing

the p), respectively;
ti

) ) (a)
rx,

g
= the amount of non-personnel school resource type k

N assigned to each instructional program unit (super-
script i), unit of prograitadministration (super-
script a), or unit of gener4 administration lsuzer-
script a with subscript g replacing the p), respec-
tively.

The levels of these resources may generally be fixed on a per unit basis
0

for districts where there are adequate numbers of pupils requiring these

programs However, wheraftthere-are particularly small numbers of pupils'

within a given district, alternative levels of these resources may be spe-

cified. In any case, it is the responsibility of educational policy makers

to specify these qtandardized resource comfigurations associated with each

of the possible educational programs or delivery systems that might be

4 7

79

4

110.
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offered across districts within the state. These standardized configure-
,

tions invo1v specification of the resources necessary to provide,the in-:

s;ttiona programs,
4

, to provide the administrative and'professional sup-

port directed to specific instructional programs, and to prOvide the over-
,

all or general administration that supports the operations of the entire

schoo l district.

Under the simplist of circumstances, one can determine the total num-

ber of resources of various kinds to be funded by multiplying the number

of units times the per unit resource configurations. We may write the fol-

,lowing simple relationships:

(41) r ) Ip tjp ) and 4,11.) - Ip xl(cli) for all j a nd p

(a) (
(4b) T .1(a) = A

P
t
JP P

(a)
and Xkp = A x;_

a)
for all j and p-

13

(a) (a) d 4a) A A x(a) for all j an g.(4c) ti 'Ai; t an

.

More complex relationships may be required in cases where"it is'deemed neces-
.

nary to take account of the total numbers of pupils being served in the spe-

cification of support services and some components of program administration..
1s.

Nevertheless, in most cases the iimple equations (4) capture the nature 9f

the relationship.

(d) Determination of iesource Prices and Total District Costs

The.full explanation of the determination of 'the standardized prices

(salaries) of .school resources, is beyond the scope of the present ihper.
t"

A

But suffice it to say, that it,involves first an empirical analysis, of the

determinants of the variations ilZ"for example, personnel Salaries- -those
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conbonents that are within, district control and those that are beyond

.

(

local district control. And second, given this explanatory equation, the

standardized prices are then determined by simulating the variations in

salaries necessary to, attract some standardized kinds,("qua).ies") of

school personnel assigned to spicific types of job assignments (e.g., educe-
-.

tiamai programs). For a more complete theoretical explanation the readersis

referred to Chambers (1979), while an empirical analysis may be found in

Chambers (1980).

Nevertheless( the result of this analysis of price and wage

cost

differen-
'

tials mayb16,summarized with the following symbols:

.

W (d) = the
iv
wage or salary ost index fbr district d for personnel

i
. _

i
of type j standardized according to sob= set of pe onal

...& characteristics;
=ar,

.

Ck(d) = the standardized cost of each unit of non-personnel school
school resource of type k for districtmd. .. '"_

The total costs of educational programs may be defined as follows:,

CIP
P
(d)

-

21 total costs of instructiohal,program type p;

CPA (d) = tota l costs of program administralltn for program type p;

CGA (d) = total costs of general administration Of type g;

,CEDUC(d) = the total costs of educational services for district d.

/ Program Costs

(5a) ' CIF
P
(a) S W (d) TJP

a) +E Ck
-

(d) X(i)

KP

(13

k
(5b) CPA

P
-(d) E W1 L_ + E N(a)Ck(d)

JP

(a)
(Sc) CGA (d) W (d) *.4

.ig

,(a)
te%

k it

c:. (d) Xkg
g j

an,w.

ti

4.
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Overall Costs

(6) ,CEDUC(d).18 EICIP (d) + CPA (d)] E CGA (d)
p _P

Overall costs of educational programs to Ebe she (CEDUC) may be defined

then as

(7) LEDUC i,CEDUC(d)

.

1.

It -

..

p.
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